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£^1 71^; #ofl <3*> T^jf^ <£p}. A o Hl ^> ^^-1; £ 

# ^^o.^ aflT^H ^#^1^1 cf-g-, <£v} 7,^1^4 £ 

^ Sflll* ^ 25]^ ^^-s). ^^-g- ^>c^ 7^ #6fl sfl^ r] ^jEf 

^2#^ 3711 4 1 a1A_E.:sL , HV^^l s.^^. ^^^-t]] o. 

^ $1^, *>je*ii SIK *KE*fl 

[^1S£] 

£ 2 
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1020030012429 • #^ <aj*}: 2003/3/24 

*>5L*fl #*l<i] sfl^ ^ h 0 V^ ^ o]-i- ^fl^-y ofis.^ ^ 

u o v ^ {METHOD OF MANUFACTURING CONDUCTIVE PATTERN OF A SEMICONDUCTOR DEVICE AND METHOl 
OF MANUFACTURING FLASH MEMORY DEVICE USING THE SAME} 

£ la ifl*l £ lf^r ^2fl^ nfls^ ^ o. c}- 

£ 2^ ^ ^ AH 6fl ^ #*]^ £^ sfl^s] ^ ^ 

£ 3a ^fl*l 3efe £ 2^ sfl^P^ ^ a^ofl ^ b}^) ^ 

<8^*Rr ^«^r M-EHfe- ^S^olcf. 

£ 4^r cf^ ^HH W Irfl^ ^ « 0 >^ 

£ 5a ^) 5i^ S. 49] oflS^ #*|<i| ^ U-^ofl 4^ 1^ *H5. 

511- *1]2:SHr si^M: q-Ej-iflfe ^£folc}. 

100, 200 : 3K£*I1 102 : 

104, 140 : <3*} 106, 150 : J£## 

108 : £^ 3fl^ 110 : ^ 
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111 : l-S^ ?)} °] Js. 120 : e}^l 
115 : 130 : *fl2 

132 : Slf 7flo]E 

<13> a. ^ £ ^ sflnd ^ y c V^ s2 o]§ ^-fl^ ofls.il] 

^ y o V ^ ^ °l&ltr °l-§-*T 1-3 ^ ^}3.^ «J-^ofl 

<14> ^^>^^-S. HVS^ll ^1-2.51 ^l^q- IrSm^ 

^ sa^r. #*]^ 3141 °1 sc^i^ 7 i<^ vfl^ g^tH^ 

^lS-el ^Itt ^O^JE. 7] o^ tfl^ #31^ jt. ol^ nflS.il} 

^H^. ^e^^ 1-3^ "llS^ # ^71^^^. C-llolE^ ol.#^o] 71-^*1 # ■ 
Bfl3 *flSeU flash memory) °fl cfl^ ^J2.7> ^JL ^4. 
<is> nflSE^ (stacked type)^]- if^! ^ o] e ^ (spl it gate t ype)^-S. 

^ 5U^r 31, THojM^ #Hfl^l oflS.^^ TIME (floating gate)^ 
fiS* Til o]e (control gate)7> ^-e)^ S^tf. 

<16> ^MH^r ^7|^AS. JDL^ 7>^J1 oion] , 
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1020030012429 #^ <H*>: 2003/3/24 

iS(cell)^ ^7} ^^-i- °l-g-SM ^^cf. TflolE^ ^ 

^ ^(channelHH^ jl^t ^L^Xhot electron)!- °}-%-& CHEKchannel hot 
electron injection) *9"£] °-S. ol-f-^H, ^t-Br #3.^ 7lMH<2]- TjjojE 

a}o]<^ ^<SbJ-§- F-N(Fowler-Nordheim) ^ M*g (tunnel 1 ingW Htb, ^ 

*r ^ (program)^ erase HI ^ Bfl-g-^- -f-7> fflalMEl S.^( capacitor 

model)^. <t 7lMj=*g fEfl-) ^lie) c-flojE^ *HV-g- 

<17> £ la ifl^l £ lf^r ^SflS] Tflol^^ ^eflx) nflS.^ o] tg^ ^ 

^«r7l fltr ^^^#-8: S^ltr 33 °1 cf. £ la £ lf^l J£a] ^ a>ofl 4 s > a};*} 

^ *>-§-*r*l Sfol ^l^gl (self-align) ^^g- >M~g-*H -i-g.^ TlM^ § 

<18> £ la* #S*>^ , Sh£*]l 7l^(5)^Hl *fll ^sKKlO) ^ £^#(20)-g- *>sfl 

S 4-S-, #2fl4l ^llS-^Sl #3.^ TflolSs. sflE^S]^ ^1 ^^^(20) tfofl *fll 

^S}-^(30)# 

^#(20)* lc#>M?l ^ ^#£1 *fli ^%-(20) ^ ^11 ^^(30) A2 ^>5r^ 

(40)-i- ^^W. 

<20> £ lb* #2:*>^ , <iflAl Hfl(etch back) ^^.S. *fl2 >&5*BK40)-g: ^iz}-<g- 0.5.*) 

41 £^#(20)* lc#Al7l^ *fll *) 3^(30)3} ^«H1 ^H*! (spacer) (45) * 
^, i*|<>H(45)* n]-^ 3 .( mask ) S ^1 H^i#(20) ^ *fll #3^(10)* ^-^-^ A 

3. ^7i<5>^ ti_V£^l 7l^-(5)# ic^l^ltj.. 
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1020030012429 ^a}: 2003/3/24 

<2i> , °l^r ^ ^£.3, te^l 71^(5)^1 ^ 

^(50)^- ^^*V tj-g-, 7l^r(5)<Hl <£^(50H] ^E)tt i>i 5-^(60)^: 

<22> £ ic» ^*>^, *>-g-*M ^2}-^(30)-i- ^171^. °1 *1U *Js* 

^(30) 41 £^^(20) ^ a«l ^BV(10)ol ^#^14. 

<23> Tll^H, ^ 5)1 °1*U 45)1- *}^iE15. <5M £ ^a (20) ^ ^ 

(10)# ^lT^^H 4 €(15) ^ 7flolE( 25 )l- ^^t!: 4-§", ^52)-# a o v 

ofl JMr^H ^12 51^(70)4 ^S.^ 7llolE(25)o] |c^|. o} ^3 A>3r|.n}- ( 

<24> oH^, #7l ^13 ^sK V ^ISl- TllojE^ S]]Ei^S]^ ^2 £^^(70)* ^ 

f>}51, ^12 £^i^(70) *fl2 ^5^(80)^ ^^*>^f. 

<25> £ ld# %^5}t£ , ±^ ^(50 HI ^#5^ 5|<y (60)^1 nfl^l *fl2 

^5|-5i-(80) 31 42 S.^(70)^ 7)7fl3 ^^<LsL 4>\^ 42 .£^(70)* 

^Ej-51-Al^lcl-. Ol ^-f f *J| 2 ^2|-BV(80)^r 5)1 o] A-| ( 45 ) ftfl2jO S 1&2>7} 

^ ^^1 42 5L^(70) ^-ofl^> ^^^A^ ^*>7ll ^rf. olofl tcfef, ^H*! 
(45)^1- #ff-^b *ll2 ^Sl-^-(80) *}o]o\ ^12 £^(70)^1 5^-^1(60)^1 
°1 ii#^cl-. 

<26> £ i e # ^s>^ ( ^12 5L^i#(70) ^ 2^(60)^8: -i>SH^ 42 J£*I 

^(70) ^ ef<y(60) ^ofl *fl4 ^^-(65, 75)^8: ^^*V 42 51*i#(70) -£ofl 

^s>^ ^ 2 ^51-^(80)* ^ ^^(wet etching) ^Tl^cf. 
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<27> °1<>H, ^14 ^3^(65, 74)# *}i£L5. o]^-*}^ ^2 ;£*1^(70)^: ^u^a} - 

*U #3^(65, 75)£r ^12 £^^(70)^- ^^r^r sHHH cfl«-^- ^a.^)*}, ^4^Kr 

<28> ^1#*H, ?iE t 7flolE( 95 )^ ^tfoll ^2}-nV ^ A| ( 92 )« ^ ^ 5> Jl , ^ES- 

7llolE(95)o11 o]^5>^ 7l#(50H °l£r ^ :E.efl<y <^^(90)# ^tr*=r. 

<29> tf^-ofl, ^^A>ol = ( silicide ) ^ ^ nfl^- -g-*H Aj- 7 j c^o] ^^( 90 ) 

°fl ^31^ ^(82)-4 ^7} A o VJ f^l «fl^(80)* >. 

#3J #efl4=l ^tV4. 

<30> ZLEil4, 4>#*V ^Efl^ ^>7l^l «J-^]-§- ol-g-^V tiflS.Bl ^ *fl2: « 0 V ^ 

°fl £ lc ^ £ ld^l 5^*m ^o] 71^1^ <£v\ ^6\] o^fl *fl 2 

f^(70)# ^2}-^^ ^ o. > ^i£«.6fl al^H ^^^-1- nflS. 5^ 4fl # 

°fl (polishing stopper layer) ^.S. 7l^£|-b *fl 2 ^S^(8Q)©1 ^€ #Efl 

o\)*) 7}?\}X\ ^-g- ^l^^>7l nfl^l, 5^ 7l7fl^ ^§ ^ # 

5^4°^ -B-^l7V c^^^^Tfl ^-afl^M clef, o]^ ^ n|| .2.3 #*]oflAi 

— e" ^]E.7\ o>^^o.5. ^5]^ U-«fl*H i£ ^*M7l^ ^ 

^r^, ^7fl ^ ^12001-023981^^1^ *VE*11 7^ ^^S]^ 3^^^ 

*}o}6\] 7)9±f>\±r ^ 7)7))^ <£n> <gp> ^>ol§ ^Al^ 717)1^ <g 
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1020030012429 #^ <U*}: 2003/3/24 

^■ 7 fl ^-^ofl oj-ai^ afl^ 3fl^o] tiv^^i 71^ #ofl ^^ev ^ 

-^^■i: Sit!- ^1^1 ^ #7] o.^-*V -?-3H^ #7l 3. 

<32> ZL^l4, U <HH1 ^s^^ TflojE^- 5Lf-*H= ^« ^ # 

v} "S-^SLS. >g^1 ^^°fl *1*H ^4]^-7> ^ 

=^1H 7l<y*>^ <£n]-5£o] ^o]^ ol^H ^Ef 7^] ojE cc^ <^j= S}o]-g- 

[^-t^ol ojifLjT.;*} ^ 7 ]-^ j^j] 
<33> nJ-aH, ^ o ^ 3-g-*M ^t5>7fl t£#£ ^^-£1- 

7>^1^ #*1<3] 51*1# 3flBio} wj-^^. ^^Rr ^ojcf. 

<34> £ yg*§o) *f| 2 ^3£r #71 2fl^o^ ^ tij-^^- ol-g-^ ^ o] rp. 2# 

4# ^S^l sflBl ^ wj-^ofl o^l-Tg, «V £ ^)1 71^- #cfl $# 
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1020030012429 <Qt\: 2003/3/24 

^*fl iH^^r ^"71 ^-^1-71 ^7] 7^]# 

71 ^ <#7] <£v} X\x]%-^r ^^SLS. *\}7\^o_5L^, ^7} 5L^o) tfs] 

^, 5)-*}- 7l7jl^ <£n} ^^Jl|- ^ ^2 3§&S\- ^j-g- -f-S)-<^ ^-71 iL^, ^7l 

^3-3 ^2: WJ-^ofl 2^}^, u> £ ^ 7l ^q. ^J-ofl 7||o]It 

5L^*Hr ^2:^* ^^*>^, #7l ^2f|; i^Rr «V£*ll 7^ #o|) 5L^** ^ 
*V #7l S^i^^Hl <?1^1- 7^1^ ^^ZL, ^7] f^foll ^«|) ig^Rr ^-71 

, ^71 Ji^-t- ^ ^"71 <£n> 7^1^ Jf-g-^O.^. ^l7l*>^ 4V7I 

^7] 5fll£ ^ofl ^1-2}-^ ^^^>3-, ^71 ^Sr}-^ v\^ELS. Z}^ 
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1020030012429 <£t\: 2003/3/24 

<37> ^ofl 9\^ t *\&i5}lL ^-g- -f-^H tij-r^l 

7l m^o)] Sflliolul- ^ ^Sl-^ ^E^* 3.7)) IMM^ *r SU^. 4 

l&iESfl ^l^-^o. o_^ m ^ ^On}, tiV^^l 

x}^<>l ^^91 ^ 7}7jm <£n> ^-^<L3_ <£v}?!}7) trfl^ofl ^o|l} ti> 

^ oWe} ^5^1 *fl2: ^7># ^ 

<39> £ 2^ ^ <a ^HH 4^ ^£^11 £^ sfllg ^ « o V^^. 

51*11 71^; ^-ofl ^^*>J1(S11), #6fl 7^1^ ^*Vt}- 

^*l*Rr ^ 4°H1 *}°)5L tl*V #*>7> ^^^4. 

<41> 0)0)*] ? #7] «g^> <3*} 71*1 ^.^>1- 2^ 717^1^ 

^"^^ 5^^f ^A]7l^ *L^-$r *$^*± Cf^-(S13), *fll ^ ^12 *3Q$- ^ 
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-SM o} ^^riE7> 3711 <8=#€ £^ ^^-tb *l^rS ^^^(S14). 

<42> o]*> t ^AHlofl n)- = £ ^ w 0 >^^. j^tf ^M1*>711 -S^^-tf. £ 

3a ifl*l 3e^ 5. 2^1 ^bJ^ ^ «j-^o]l ccj-^ hV £ ^ £ ^ 31^ ^ 

<43> £ 3a* ^^S, ^£^11 71^(100) 4M1 5E^r 51^=1 

^sl, ^^^1, 5&^r eIeHt ^ 5L*i#(102)# ^ 

°1 , *K£*ll 71^(100) Aj-ofl ^ D 4°14 ^4 ^ ££^-C£*13*l ^§0* 

^7-1 d-^-, ^71 ^^5V ^Hl £^(102)^ ^ SU^. ^7H, 

(102)£r *K£*11 ^o)l} #e^|ZL HL^r «lS ^ vfl^] -rl — efol ^4 ^ yfl^ 

SfolO.^. sflEi^Sl^ <5>«- =g^£|^f SL^l^l f^Ml Sj-^V 

7l# Irz}" 1-21 7l^> ^3i v (Physical Vapor Deposition; PVD) ^ i^E^ 

<44> £ 3b# #2:*}^, 51*1^(102)* S#*Rr «K51*11 7^(100) Aj-ofl <^> ^ A] 

^ (global planarization)!- ^ ^S*#3. ol^o^ <£n} 7^1^ 

(104)-ir ^^*Vcf. 

<45> a o V 7 ] o^p> ^^1^(104)^ 'e^u ^5r#, ^nl^- SE^r ^ ^ 

cfol ofs. (diamond phased carbon)^ oj-f-ol*] ^ 91^. <^1# 

, 7^1^(104)^ N 2> SiH 4 ^ N 2 0 7>i# uV^- ^^(source)S. A>-g-^ #e|-2:*> 
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#cfl 3^ 7]<# ^SKPlasma Enhanced Chemical Vapor Deposition: PECVD) ^ofl ^*fl 

<46> oj ^-o f ^^1^(104)^: 5L#^(102) ^*l*Rr ^4 laV^l 71^(100) 

A oHl ^*l*Kr ^ A\o]d\] ^o) S 7 >^1^ ^>(S)« i^*>7fl ^rf. ol^ 

711 3^, ^1^1 5)1^7> *l*l^(104)*fl l-^^Tll ^#5]^ <3*»>7> 

^n_V 0> q^ ^ ^ KS )§ ^Aj^S. 5. #^(102)^ 7\ ^%o] Aj-ol *V ojo^ <£ D> ^ 
71 ^ <£v}6\] 4^ sfl^o] 5gE^ ^ f ^ ^ 

<47> £ 3c» %^*f ^ , 7,^1^(104)^ #*}(S)# $)*}<^, ^*}%- 

(104) ^Hl -B-g-^ ^>-g-*>^ 5r«h 7KV ^ ^ SEtt ia^ 

iL^#(106)^r *§^*r4. °1 Ji^(106)£: £*i*(102) ^<H1 3*l*Kr 

^^1^(104) -#^3 ^flS ^^sl^L, «VE*fl 71^(100) ^Hl ^^1*>^ 

<gp> 7^1^(104) -Mfe- ^f^lS. ^-^5171 ^^-^1 , £^^(102)^1 ^ 

*ih ^-s^Rr <£n> 7^i^d04)si ^ks)# ^ sa?u €*=h 

<48> Aj- 7l ^ iL^(i06)A^^ 7}*m ofl-I- s.^, F0X(Flowable 

OXide), BPSGCBoron Phosphorus Silicate Glass), S0G(Spin On Glass), ££ 
USGCUndoped Silicate Gl ass), PSG(Prosphoro Silicate Glass), BSGCBoron Silicate 
Glass), SE^r TE0S(Tetra Ethyl Ortho Silicate) Sf-^tf. ^m) , -f^tr -frS-^* 

^ FOX, S0G, H^r ilefl^lf °l-g-*H i^(i 0 6)* ^SRr w >^- 
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<49> £ 3 d * iL^(106) * *|*l#(104)-g- afll s%&3\- # 

*H °j*}3_0 3. aflTlSH, 5L^#(102)-|- ol nfl f S.*I^(102)^- # 

«hE*ll 71 #(100) 3:*r ^#(106) ^ 7^1^(i04)ol #^>7|1 € 

^ ^-°r Ti^l ^(dry etching) eJ^o. , SF 6) CF 4 , SE^r CHF 3 ^ Iri 

1- i^r^C fluorine-containing) 7>^i4 i^r^r^- 7>>iofl ci 2 !r ^7}tb 

7}it 7]2:S Iri #e}^Kflorine based plasma)!- <>l-g-S r a} 

<so> £ 3e* %S*>^ , 5.^(102) *Ht-S>fe iL^(106) ^ ^^^f- 

(104)^1- 5L^(102)s] #Jf» jg^sj. ^lTl*^, yl£^l 71^(100) 

S.&<% ^H(108)* ^W-. 

<5i> <#7] JE*Mg 3fl^(i08)^r ^^*>7l ^tb 3^ 7l?fl^ ^£ Si0 2 ^fl^l A1 2 0 3 

fir ^ °J*h ^r(acid)* i^*Kr <^HM1 , ol^jl ^sMll (pass i vat ing 

agent)!- ^-Rr^ *>-8-«H ^A]*Vt}. o] %Jf- t S <£ oj^sMl^ ^ 

°_>W 7l7fl2jO S ^Tl^H, ofl^Ml^ tilS^ <£^3- £^1^1# ofl^*Rr 

<52> o]o1^ f 3xfl^(i04) ^ofl #ff-<sRr *)*lf-(104)-& 9j^V ^ 

^T^H a]-J£^l 71^(100) >S-ofl 34)^(108)-i- ^tbcf. 

<53> ^AHlojl tcj-sig, ^ o. £ ^^( 104) >y.6fl <H*lsKr 

^ <3*r 7^1^(104)* o.S ^171*1-^ £^(102) 4 ^-°Jt!: £^#(102) 

^^ofl cgpj. ^^I^(i04)ol tfo> s^Tfl fiq-. o]sq. ^12 Jg^- 
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*r*8*M £^#(102)1- Q*}^ *)^9) 5L#^ sfl^(i08)AS. ^^}7) «>J£^1 
71^(100) ^Hl Jfl€(108)Sl ^7> ^^*>7)1 ^ *&KE* 7^711 €^f. 

< 54 > t£th <^^>^ ^sHe! <3*> *i*]^(104)2}- £.31 #(102)^ ^s\- 

W 7)7^1^ <gn]- ^ o.^ <&v}*}7) n^o)] sfl^(108)^r ^ A ^}7] ^ tl 3^ 7) 

ofl ^Ji£]^ ^ 51 -i: ^ ofqs]- ^ ^ 7># xAyiig + 

9X^. m^SLS., ^^^Tfl *r SUm, ^1S]51# 

71 ^RV ^SL* 51A)^ 5Jol4. 
<56> £ 4# #^>^ ( ^ ZL ^611 Tflo] 

<57> o^o^, AJ-71 ^Aj^ 7 ) ^ ^Vofl ^ 2 5L^^ ^ 

(S32), #7l ^12 -tfofl 7^1#4 iL^-fKS33, S34)^ °.S. 

3l#tb «>^- ^>€-7V^S, ^"71 7<\*\^£ r ^-7) ^ 0 H1 ^*l*Rr ^3)- 

^■71 tiVi^l 71^; tfofl ^1^ ^*]*Rr Y^r ^}°H1 &x\7\ 

<58> Tfl^H, oj]* ofl^l ^ ^g-B)- ^ *fil ^3}. ^cc] Aj- 7 ] c^J. *t 

A o v # ^ ^-71 <a<4 ^-^-^ilS. ^71^1-^ Aj-71 ^2 51 ^#A]f] *(S35), 
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*fl2 s*-t£|- ^SLS. s&7] A]2 ^-71 

<59> cf^-ofl f ^ 2 ^ ^ efo]^- A>s(-s>^ ^2 ^ 4^ e}-<y 

°fl ^2)-^-* ^(S37), ^Hl *Ht*>^ *i*1^8: ^T^H ^12 

& -8-71 >&3-*M ^A^s)^ ^ ^#Al^cf(S38). p>*15}-o_jl, #7l ^ 

<eo> ol*>, ^aHH 4^ Irfl^ *fl2.sl ^2- ^-4*>7fl ^tg 

<6i> £ 5a ^*1 -E 5ife £ 4^ ^rfl^t^ ^JEe! ^ H o V ^"8: M-^ife 

^1 Tflo]^^ ^sfl^ ^11- ;fc<5Kr y o V ^* ^^l^ 

<62> ^ 5al- ^S*}^ , ±7.} ^-e] ^-g- #5^1 7l^(200)ofl ^ o^ol 

<63> ololAi, Tflol ^Hfl^ nfls.^ ^.g. Jfl*>a}, <g A>^.^ f ^ 

^ ^ -t>2l-^ I&tt 2^ 7l^ 0 V ^ ^-g-^M «>£^1 7^(200) ^Hl afll 

5(-Bl-(HAlSlxl &-§-)-§: ^P, A o V 7l *fll ^Hl #2fl 4=1 ^lS-B] ^ #5.^ 

TflolSig. 3111 ^ 1 i^^(£Al£l^l ^*Vtf. Ol ^ o. ? ^]1 #e] 
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5^§€ ol^c^^^, 3^ 7 1# #3" (Low Pressure 

Chemical Vapor Deposition: LPCVD)°-5. ^ A ^^f. 
<64> T^l^H, #7l *Hl 5L*1% ^Hl afll ^3KK:£*ls)*l cf^-, a>^1 

^r<^ #7] ^1 Hs^-a- ^f^iLS ^z^H ^11 S-^i^-ir ^#^1^. 
<65> 4^1, *U 5L*1^ ^ afll Aj-ofl ^2 #^(£^51^1 ^ 

tr ^, #71 ^12 #5}-^-# sflE-l^^H #7l afll ii#Al7l^ *fll ^BJ 

«11 ^511 °H(H5)» ^tr^f. 
<66> °]o)*\, ^3)101^-1(115)5 p>^=l^ ^r-g-^ #7l ^% ^ ^1 #s|-^-# ^ 

*(|7l*M tiVE^l 71^(200)^1 <^^-» ^#^1^1 o]£- ^oi ^ 

€ tiV£^ 71^(200)^1 ^ ^(^l^M ^)^ ^-^trcl-. 

<67> Tfl^^l-^ , ^-£^1 7l ^-(200)^1 #^-o)l # 7 ] ^^^i el-9j(120) 

* 3s <*!# ^g-g- ^1-g-^M #71 2fll ^s)-^ ^Tltrcl-. ol ofl irJ-El-, 
#7l ^1 o}$\°) ^ & ^i #s}-^ol i^#^rf. ol oil, 5^^1(120) 

<68> °]^°\), ^3)]o}*\ (H5)# *}^iEL^. ^-o^ ^#5} ^1 « ^i #^nV o. ^ ^ 

f-^S.^1, ti>£^l 71^(200)^1 >i oleflol ojo^ ai^^- 3xHBi(£Alsl^l o^o-), .g.^ 
7flolE(iii) ( ^5)1 ol^ (115) ^ Hr°J(120) ^ S.^}^ ^#(110)* ^^tbcf. 

£ 5a^l S^ltr «r^r ^°1 , #7l H ^efloi <g « ofl ^. , cfl-j. s.^ = 7HolE(m) 

* r^o^ (115)1- ^l^Rr ^ 7^9] i^lS.51 ^ ^asl 
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« *}°H1 ^^1(120)4 ^vfr ai}^ JL^Hfr ^2:^-(iio)o] 

S^m, fc^] <3*Htb ^S^l ^Sl^ ^>u|nf. 
<69> £ 5b* ^"71 ^ ^#(110)^1 £-5L*fl 71^(200) ^Hl ^Sf- 

3HJ=5L 3flEi^€ 312 5L*J#(130)* ^^tVcf. oi 73 o. = s ,g 31 <3 J= (111)2}- 3| 2 

£##(130)21 #7l^<3_ ^3<3_* ^T-71 §1«- ^2:#(H0) ^Hl ^ ^l-2)-#olu)- ^g). 

# £^ ol^oj °1^3# ^o^n H5LAlsl ^ o>^-)o] ^ - olcf. 

<70> ^>7l 312 £##(130)£r t2]^^o]L} 5^5} #5^5^* Al~g-*}cc| 3^ 7l # 

#3" ^^^nf. <3 #51 ^El^ <3-$s^ ^51^ Al~g-<5}cc| ^ 2 £# 

#(130)* ^^tb C^g", P0C1 3 ^ «o V ^, £^7 ^I-Al^- £3X1 Hj-^ - 

* 312 £##(130)* £^a1z] ^ £ oicf. 

<71> £ 5c# ^7l 312 £##(130) A cH #^?1 y><4 7^0} ;gs}-§. 5c 

^ ol^-^^l x^l^(i40)# ^^ttcf . cfolo>^^AV <£-f-*l-fe- 

^1-. -M^^ ^-f^lir SE^ J±S ^-g- A]~g-^-<*) 

(140)* 

<72> o] tJ-^-, 312 £##(130)^ ###(i 4 0)3l^r ^ ^S^(llO) #ofl 31*1*1- 

TT ^-1-2]- 7^(200) ^"31 ^ ^ S}^- ^-^-1- A>o]^ ^o] o] ^ 0 ] S o]^ 

^>(S')7l- Tgsg*} 31 ^cf. #*1#(140) ^ 312 £##(130)011 ^>(S')7> 

^-Bfl3H <gu> ^ c. ^]n 7 | 7-1^^(140)31 ^ 

<ys>31 ^#sl«3 fl^ A o v #£5- <g D |. 7 |. ^ o^e}-, ^>(S*)S ^£5. 312 £ 

##(140)^1 ^-^-#ol A-ls. ^Vo}^ <#o_S ^^71 nfl^-31 <^d>^ 312 £##(140)21 
331 #*>€i3. 
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<73> £ 5d!r %S*>^ , <£v} ^^1^(140) 3l A}2 £^f^(130)^ #*KS')» 

*>7l ^*H, *1*1^(140) ^Hl 4H§^ #^-§7 A>-g-§><^ 71 ^*J- ^ 

^ ^jAS. J±#^(150)-& °H nj-e)-, H^#(150)£r *} 

^ ^#(110) -#°\] $1*l*Rr ^^1^(140) #°fl ^ ^t|)^AS gj=^r ^flS 

-a, M-H^-l *i*l#(140) A 0 M1 tt n^^r ^lS. ^^5)7l 

"fl&afl, *>-*r ^#(110)^ ^^ofl 7l<?]^ ^12 £^^(130)4- <3*> ^^1^(140)^ # 
^>(S')» ^ <&^. ^7) J±^U50)£: FOX, BPSG, SOG, IS Jfl^iE, 

USG, PSG, BSG, SE^r TEOS ^4 7 ^°1 -fr^-i: #^5L ^£t}. 

<74> £ 5e # #2:^, ^-71 iL^(150) ^ ^^1^(140)^- *fll ^s)- ^ 

SLsL *ll7i*H ^2 £*I#(130)^ ^#A]?Jtq-. AV7i ^1 ^^"21- SF 6( 

CF 4) S^r CHF 3 ^ i"t*Rr 7>^ 3^ ^-71 I^jRr 7}^ C 1 2 1- ^ 

7m ^ 7}^ 7}^sL ^ -iri |5}^4f °l-§-^Rr ^1 ^ ^^^ir 53 

°1 «>^*>4. °H1 ^2+, 2t#£|^ ^12 £^^(130)^1 ^£<^ iL^(150) 3l 

*i*mi40H ^gr^ilS #^>7fl ^t}. 
<75> £ 5 f« %^*>^, A]2 ^-Br #^«Hr ^#(150)^ $)7]7>} 

^7} ±^ ^<£(120)°) nfl77>^] ^fl2 IE*1^(130), 7-^1^(140) ^ ^ 

^ol^(ii5)# o_ S ^T^H THlojEdio)^ ^ofl ^Ef 71H M( 160)1- 

°H1 A2 51*l^(130)^r #ff-*Rr ^^l^(140)-4 ^5ilo)A-l(ii5) 

A>o]ol]^ A]2 ^%^s\- Si0 2 ^ A1 2 0 3 ^ ^7]-, ^-o. 

^ S>3iMI* £33* A>-g-^ ^ 7} 7^]^ <gp> ^^j^- o].g- 
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<76> 5: 5 g# *fl2 £^(130) * eKl(120)* ^j-sM^ ^2 £ 

31^(130) 3? 4ii 2**1(120) z*7l ^|3 ^^-(125, 135)* *§>$th=h o] nfl, ^3 

^3^(125, 135)^r 1 #S^o.3. ^SH, *fl3 ^^-(125, 135)£r ^Mr*> 

x\}2 5L*i#(130)* ^aq-*Hr 4^32] <*^§; ^<8^tf. 

<77> £ 5h«- ^12 £.#^(130) ^ 0 H1 *Hf-*|-fe- ^^1^(140)* 

-g-*Rr ±1^ ^jAS ^7ltbl=f. 4^1, *fl2 5L^i#(130) 7>&3| =L #J=Lafl *j)3 #3* 
^(135)ol ^ *| is}*) *^o] ^#^nf. 0} rrfl, ofl£. s-^ f AJe)s 

# <3*> *1*1^(140)* <?1^-(H3P04)* S}^ ^zJ-^-g- A}-g-*>o} 180 « c 3 
H *£°)H *]*1#(140)# *j|7i^ ^ 5^. 

<78> £ 5i* #S*>^ , ^12 £.^(130) tfofl *«3 *>s}-^-(135)* *>i£lS *H 

^-71 ^12 £#^(130)* ^zJ-^K2.3.*|, 7HolM(in)6fl ol^fe. ?Hf 

7lM^(132)# ^^*ltf. <^7H, *l|2 £#^(130)^ ^ ^ ^ ^ 

(RIE) <*fl^ ^j^S A}2 £*1^(130)# ^^4. ol nfl, p}^£LS a}-§-^ ^3 A>^ni- 
(135)* *fl2 £#^(130)* ^z|*Rr 43 *M tfl^ dtS-S]^, ^*>*r M}^ ^ ^ 
^^A>ol^( sil i cid e) ^ ^e) ^)* -g^c*) 2.^ all 7^ 4. 

<79> o}o^ f TIME (132) ofl <y^Kr *}£*]] 71^(200) ^M] >i*||°H( 

£*13*1 &*)» £31*1 ^^(iAl^^l &*)* ^^*V ^, ^e)A>ol^ ^ 

^ ^llt" 7flolM(132)S] #JjL ul ^t^ofl ^ yfl^jz). i=Eflo] ^gj 

* ^2.^ Aj-^j^ fiJ-Aj 
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<80> -a ^}d\}6\] rcj-eig, ±L>£^-g- ^-g-tb 2S]^ sg^Sj- ^-fr ^1^1- Tfl 



°1^» ^^^V7l ^iSf Tlloljes. ^f-^ ^^-S-c.) 3gE}-c^. ^} 7]]^^- 



5*i 



^12.21 ^l^*>7l ttfl^-ofl ^2:#!-§- ^^^.S. 

<81> i^ofl o}^, iL^## ^fl-g-^ZL ^5)°} ^5}. ^-g- ^j-a} tiVs^fl 

bm, ti>^i ^^*>7fl ^ sa^, te^i 

^- ^4, ^i^l^^l ^S.*ll ails ^g-^H iA£l^ a] t^ih =^ J£n> o>qsi- «> 

s^i ^i^ ^ o] 7 }t ^ sa^. 

<83> w>chi 4 = ^ ^ >£^o] w>^-^*v ^^Hl-i-# %^*H ^^l-M^, sfl^ 

71^ -g^o] ^^Rr *>7l2l ^ ^ofl 7l7fl ^ ^. A p o > ^ <^ 
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1] 

^-71 S^^ofl ^*fl ^T^5]^ ^71 7^7\%Q\ Q$-i5}7} ^7) <g 

^71 ^ ^-71 Jf£3 O.S. ^17|^H ^"71 ^ 

^Rr ^S.^) #*]^ Sfl^ H o Vl £. 

2] 

^oflA^ ^>M-5. S^fe o.S SVtt «L£*fl £^ 

[3^* 3] 

X] 2 5a*H>H , ^7) 7\7)%^ ^3j-#, cfoloV^. 

^(diamond phased carbon), iH^l^ llSHi- ^ JiL-g- olf^^l ZL# 
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4] 

^-S SK^X] £^ sflifi ^ H C V^. 

5] 

XI 4 %H1 5U°H, #7"1 il^f^ FOX, BPSG, SOG, JES^l^S, US g, PSG, 

BSG 3? TEOS5L °l-f-<H*l ^Efls} ^>i4s ^£)^r 3* ^ 

*V51X1 #*1<^ sfl^ ^ 

6] 

XI 4 %M1 9X°]^\, A oM iL A o V ^^ W 71 # ^zj- « 0 >^ SE^r ^ ^ 

—5- ^ §m ^SXl sflu ^ w o v^ 

7] 

XI 1 ^7] JE^-g- ^ c}.^^ ^ °- <X-g-*M 

*K£Xl 3flEi ^Aj 

8] 

X] 7 %H1 Si<X^, A o V 7l *fll ^^o. ofl^l 3}^ ^ ti> 

JEXl 5E#^ sfl€ u o v ^. 
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9] 

7 %H1 9X°1*\, *§^*Rr #7\}^ *\}2 ^fj-sj. -f-^ 

*>fe S.^ sfl^ ^ wj-^. 

10] 

*ll 9 iHl olo^Ai, -*7l ^12 ^H]-S}- 5|-*V 717413 <gt.} ^go] ^-g- ^lO 

^ t=;£^ ^ 

[3^8" 11] 

9 %H1 &<H>M, ^71 5L^ Bfl^-Sr *§^*Hr ^71 S.^ 'r&Z) 

^■7) T^lnKg. ^171^ ^711* Cl ?A^r ^lo^ #5.$] £ 

H o V1 ^. 

12] 

*)1 11 %H1 91°]*], A o V 7l 7^1^ ol^l-i- 5L^-*Kr ^ZVOP O.^ ^71^ 53 

* ^°.5L til^^l ^1^1 sfllg 

13] 

«V£^1 71^- #ofl TflolEf S^-SRr ^2:** ^ #31 I 

<#7] ^S#-ir Sfsfe #5^1 7m 5L*lf"g- ^*Rr ^-711; 

^71 SL^l^H 7-1*1 ^*Kr #711; 

^-71 ^S^l 5]*fl *H^Rr -8-7] ^.^.^7] <^>Cc) Aj. 7 ) 

<gn> 7^1^ A o Vofl ^ Ji^-g; ^*Rr ^711; 
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*l7l^r ^1; 
*>Tr #31 ; 

14] 

[^^J- 15] 

14 &<>H, #71 *fll *%&ts\- 6fl*l Wfl ^o] ^.g. ^ 

16] 

13 ^^^i, #71 51*1^ sfl^* ^Tjl^ *fl2 ^^-i: J§-§> 

^ iL##, #7l * #7l i*d#-§: ^*Hr <y 3* 
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[3^* 17] 

18] 

*}^r Dfl^el #*]sl ^ls 

[3^* 19] 

*H 13 91°]*], ^Hf- 711 *§^*Rr #3l^r £^ sflU 

°fl *Hf-*Rr ^"71 <gn} ^ X] ^SHr ^-Tfll- D] i^Rr 3* ^-^ ^ 

^ ^1 sal ^2: « 0 >^. 

20] 
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n 2003/3/24 



[£ la] 



v / 



ZZZZZZZZZZZZZ22Z 



hzzzzzzzzzzzz^Z 



-40 



-30 

• 20 
10 



I Si lb] 



60 45 




/////// //?7777rrrrr^ 



■zzzzZZZZZZZZZZZZZZ. 



•30 

-20 
•10 



50 



[5L lc] 



60 45 




50 15 25 
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15. Id] 



60 45 




50 15 25 



[51 le] 



65 45 75 




50 15 25 



[51 If] 



60 45 95 92 




50 15 25 
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I Si 2] 



1 



r 



sn 



S12 



I 



5*[ | ^ S13 



[£. 3a] 



102 




[S. 3b] 



100 



104 
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[5L 4] 




I 



XI 2 



I 



X12 



I 



I 



S31 



r 

•j^-S32 



S33 



S34 



r 



r 



I 



^H-i- ti|o]e ^ | ^~ 



S35 



S36 



S37 



S38 



S39 



IS. 5a] 
110 



120 115 









./-111 







-200 
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[Si 5b] 

120 115 
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5e] 



^ 2003/3/24 



120 115 







Pi 




i J 



[51 5f] 



111 



120 115 



[51 5g] 



111 



135 120 125 115 135 



150 
140 

130 



200 
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IS. 5h] 



135 120 125 115 135 
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